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ABSTRAK 
 
Latar Belakang: Ponsel merupakan perangkat telekomunikasi yang memancarkan 
radiasi gelombang elektromagnetik. Gelombang elektromagnetik dapat 
menyebabkan stres oksidatif sehingga menyebabkan kerusakan organ tubuh, salah 
satunya hepar. Vitamin C dan E diketahui sebagai antioksidan yang efeknya akan 
meningkat jika dikombinasikan. 
Tujuan: Membuktikan pengaruh pemberian kombinasi vitamin C dan E terhadap 
gambaran histologi hepar tikus wistar yang diberi paparan gelombang 
elektromagnetik ponsel. 
Metode: Penelitian ini menggunakan jenis true experimental dengan Post Test 
Only Control Group Design dengan sampel 20 ekor tikus wistar jantan yang 
memenuhi kriteria inklusi. Sampel diadaptasi selama 7 hari. Kelompok kontrol 
negatif hanya diberi pakan dan minum standar, kontrol positif diberi paparan 
gelombang elektromagnetik ponsel 16 jam/hari, perlakuan 1 diberi paparan 
gelombang elektromagnetik ponsel 16 jam/hari dan kombinasi 8 mg/hari vitamin C 
dan 0,54 mg/hari vitamin E, perlakuan 2 diberi paparan gelombang elektromagnetik 
ponsel 16 jam/hari dan kombinasi 16 mg/hari vitamin C dan 1,08 mg/hari vitamin 
E. Perlakuan dilakukan selama 14 hari, selanjutnya tikus wistar dianestesi 
kemudian diterminasi untuk diambil organ heparnya, lalu dilakukan pemeriksaan 
histopatologi hepar. 
Hasil: Rerata perubahan histologis sel hepar tertinggi terdapat pada kelompok 
kontrol positif. Hasil uji beda menunjukkan terdapat perbedaan bermakna antara 
kelompok kontrol negatif dengan kontrol positif, perlakuan 1 dan perlakuan 2 dan 
antara kelompok kontrol positif dengan perlakuan 1 dan perlakuan 2, sedangkan 
antara perlakuan 1 dan perlakuan 2 tidak berbeda bermakna. 
Simpulan: Paparan gelombang elektromagnetik ponsel menyebabkan kerusakan 
sel hepar berupa degenerasi hidropik dan nekrosis yang dapat dihambat oleh 
kombinasi vitamin C dan E.  
Kata kunci: gelombang elektromagnetik ponsel, vitamin C, vitamin E, hepar, 
histopatologi 
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Abstract 
 
Background: Mobile phone is a telecommunication device produces 
electromagnetic wave radiation. Electromagnetic wave can cause oxidative stress 
that will damage the body's organ, such as liver. Vitamins C and E are known as 
antioxidants that the effects will increase when combined. 
Objective: To examine the combination effects of vitamin C and E on the 
histological features of the Wistar rat’s liver exposed by mobile electromagnetic 
waves. 
Methods: This study used true experimental research with Post Test Only Control 
Group Design with a sample of 20 male wistar rats that met the inclusion criteria. 
The sample was adapted for 7 days. The negative control group was only given 
standard food and drink, positive control was given mobile electromagnetic waves 
exposure 16 hours / day, the treatment-1 was given mobile electromagnetic waves 
exposure 16 hours / day and combination of 8 mg / day vitamin C and 0.54 mg / 
day vitamin E , the treatment-2 was given mobile electromagnetic waves exposure 
16 hours / day and combination of 16 mg / day vitamin C and 1.08 mg / day vitamin 
E. The treatment was carried out for 14 days, then the wistar rat was anesthetized 
and then terminated to take its liver organ and perform hepatic histopathology 
examination. 
Results: The highest histological changes in liver cells were found in the positive 
control group. The results of different tests showed significant differences between 
negative control with positive control, treatment-1  and treatment-2 and between 
positive control with treatment-1 and treatment-2, while between treatment-1 and 
treatment-2 were not significantly different. 
Conclusion: Exposure to mobile phone electromagnetic waves causes liver cell 
damage in the form of hydropic degeneration and necrosis that can be inhibited by 
combination of vitamin C and E. 
Keywords: mobile electromagnetic waves, vitamin C, vitamin E, liver, 
histopathology 
 
 
 
 
 
 
 
